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q^THE CLAMS 

The following listing of claiim replaces all prior listings of olaims: 

Claim 1 . (Previously Presented) A method for noninvasive determination of 
magnetic susceptibility variation in a patient by measuring magnetic susceptibilities of 
selected tissue of the patient, the method comprising: 

providing an instrument which includes at least one magnetic sensor, an applied 
field coil and a current source connected to the applied field coil and means for 
processing sensed signals £rom the at least one magnetic sensor; 

positioning on the patient a flexible bag substantially filled with deforaiable 
material having a magnetic susceptibility substantially similar to that of body tissue^ said 
bag being attached to a substantially rigid barrier, the barrier being spaced a 
piedetermined distance from the patient by the material-filled bag, which predetermined 
distance remains substantially constant during a measuring sequence, the amount of 
deformable material in the flexible bag remaining constant during a measuring sequence, 
the instrument being moved with respect to the barrier during the measuring sequence; 

positioning the instmment external to the patient in proximity to the tissue of 
interest and adjacent the ban-icr; 

supplying the applied field coil with cunrent thereby applying a magnetic field to 
the tissue of interest; 

sensing a response from the tissue of interest with the instrument; and 

outputting data corresponding to the magnetic susceptibility variation in the 

tissue. 

Claim 2. (Original) The method recited in claim I, wherein an alternating cunrent 
is supplied to the applied field coil 
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Claim 3. (Qrigiiial) The method recited in claim 1, wherein the method further 
compzises providing the instrument with displacement means for displacing the magnetic 
sensor and the applied field coil simultaneously thereby comp ensating for noise introduced to 
the sensed signals. 

Claim 4. (Original) The method recited in claim 3* wherein the displacement 
means operates between about one to six inches. 

Claim 5, (Original) The method recited in claim 3, wherein the displacement 
means operates between about 0.5 to 10*0 hertz. 

Claim 6. (Original) The method recited in claim 1 , wherein the outputting of 
data corresponding to the magnetic susceptibility variation in the human body comprises 
concentrations of paramagnetic material in the tissue of intfirest. 

Claim 7* (Original) The method recited in claim 6, wherein the paramagnetic 
material is iron and the tissue of interest is a liver. 

Claim 8. (Original) The method recited in claim 7, wherein the outputting of 
data corresponds to concentrations of iron in the liver and the resolution of the 
measurements corresponds to about 30 tnicrograms per milliliter. 

Claim 9- (Currently Amended) The method recited in claim 1, wherein the 
positioning step flmctionally replaces the iiiegular or variable shape of the patient's body 
with a volume of material similar in magnetic susceptibility to body tissue, whose surface 
has a constant shape delEined by the rigid bairier[;] . 
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Cl^m 10. (Previously Presented) An apparams for noninvasively measuriiig 
magnetic susceptibility veiriationa in tihe body tissue of a patient to determine a 
compositional state in the body> the apparatus comprising: 

a detector assembly (hat includes: 

at least one magnetic sensor and an applied field coil for generating a 

magnetic field; 

a current signal generating source which connects to said applied field 
coil; and 

means for processing signals ftom said at least one magnetic sensor of 

observed magnetic susceptibility variations in body tissue; 

a non-conductive, non-magnetic, substantially rigid barrier 

a flexible membrane sealed to said barrier to form a container therewith, there 
being a defonnable materiel within and occupying most of the volume within said 
container, said material having a magnetic susceptibility substantially equivalent to that of 
the body tissue, said container being shaped and configured to fill in substantially all gaps 
between said barrier and thepatient*s body, said barrier being substantially stationary 
with respect to the patient and the amount of deformable material within said container 
being constant when magnetic susceptibility variations in the patient's body tissue are 
measured, the patient remains stationary and said detector assembly moves with respect 
to said barrier when the measurements are being made; and 

means for outputting data from said detector assembly corresponding to a 
compositional state in the body tissue. 

Claim 11. (Original) The apparatus recited in claim 10. wherein the current 
signal generating source provides altemating current (AC). 

Claim 12. (Original) The apparatus recited in claim 10, wherein the means for 
processing signals from the at least one magnetic sensor comprises a processor for 
analyzing the signals obtained from the magnetic sensor. 
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Claim 13. (Original) The apparatus recited in claim 10^ wherein the means for 
processing signals further comprises outputting means for displaying paramagnetic 
material concentration. 

Claim 14. (Original) The apparatus recited in claim 13, wherein the 
paraoaaga^c material is iron. 

Claim 1 5. (Original) The apparatiis recited in claim 10, wherein the applied field 
coil is designed to create a first zone of a finite magnetic field within a selected region of 
the body, and a second zone of substantially zero magnetic field outside the selected 
region; and 

said at least one magnetic sensor is positioned within said second zone of 
substantially zero magnetic field. 

Claim 16. (Original) The apparatus recited in claim 10, wherein said at least one 
magnetic sensor attaches to a central region relative to the applied field coil. 

Claim 17. (Original) The apparatus recited in claim 10» wherein said at least one 
magnetic sensor attaches to a central region relative to said applied field coil and said 
^iplied field coil is attached to a planar substrate* 

Claim 1 8. (Original) The apparatus recited in claim 15, wherein said applied field 
coil comprises two parallel flat coils and a connecting circuit between said two parallel coils 
causing current to flow in identical directions at corresponding locations in said two flat 
coils, thereby simulating parallel uniform sheets of current. 

Claim 19. (Previously Presented) The apparatus recited in claim 15, wherein 
said applied field coil comprises at least two concentric coils and a coimecting circuit 
between said at least two concentric coils causing current to flow in opposite directions, 
thereby canceling the e£Fects of a magnetic field caused by current flowing through said 
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applied field coil at a central region of said at least two concentric coils. 

Claim 20. (Original) The apparatus recited in claim 15, wherein said detector 
assembly is multiple stacked applied field coils. 

Claim 21. (Origiaal) The apparatus recited in claim 10> wherein said at least one 
magnetic sensor is a magnetoresistive sensor. 

Claim 22. (Original) The apparatus recited in claim 10» wherein said at least one 
magnetic sensor is a fluxgate sensor. 

Claim 23. (Original) The apparatus recited in claim 10, wherein said at least one 
magnetic sensor is a magnetoinductive sensor. 

Claim 24, (Original) The apparatus recited in claim 21, wherein said at least one 
magnetoresistive sensor is part of a Wheatstone bridge sensing circuit. 

Claim 25, (Original) The apparatus recited in claim 24, and further including 
magnetic sensor compensating electronics and a feedback coil disposed about said 
magnetoresistive sensor for locking an optimum operating point by applying a 
compensating electrical current £rom compensating electronics to said feedback coil 
thereby maintaining constant measurement sensitivity of the apparatus. 

Claim 26. (Original) The apparatus recited in claim 10, wherein said detector 
assembly further comprises a means for oscillating said detector assembly. 

Claim 27. (Original) The apparatus recited in claim 26, wherein said detector 
assembly is housed in a housing stracture for positioning said detector assembly in 
proximity to a surfiace of the human body, and said means for oscillating said detector 
assembly comprises a motor with attached drive members that move said detector 
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assembly. 

Claim 28, (Original) The apparatus recited m claim 19, wherein the larger of 
said concentric coils has a diameter ranging between about 1 5 to about 50 centimeters. 

Claim 29. (Original) The apparatus recited in claim 19, wherein there are at least 
three concentric coils, the outermost coils include at least two coils which are 
alternatively switched with the current source, whereby sufficient information can be 
derived independently as to the susceptibility of a deep lying tissue area in the body 
compared to a corresponding surface tissue area. 

Claim 30- (Original) The apparatus recited in claim 29, wherein the deep lying 
tissue area is the liver and the overlying surface tissue area is abdominal tissue. 

Claim 3 1 . (Original) The apparatus recited in claim 1 0, wherein said detector 
assembly comprises an applied field coil on a cylindrical coilform and sensor coils axially 
spaced from said field coil on either side thereof 

Claim 32. (Orighial) The apparatus recited in claim 3 1, wherein said sensor coils 
are oppositely around in a gmdiometer configuration. 

Claim 33. (Original) The apparatus recited in claim 31, wherein said coilform is 
formed of non-magnetic, non-metallic material* 

Claim 34. (Original) The apparatus recited in claim 10, wherein said deformable 
material is water. 

Claim 35. (Original) The apparatus recited in claim 10, wherein said deformable 
material is a gel. 

179214-3 7 
GIN-002^ 



PAGE 8/32 ' RCVD AT 7/1S12005 1 1 :55:00 AM [Eastern Daylight T^^^^ 



Jul le 2005 11:53RM CfllHTOR COLBURM LLP 



86028601 15 



Claim 36- (Currently Amended) A magnetic susceptibility detector device 
comprising; 

an applied field coil configured to cotinect to a current source, said field coil being 
configured to create a first zone of a finite magnetic field within a selected region of an 
observed specimen^ and a second zone of substantially zero magnetic field outside said 
selected region^ said applied field coil having at least two concentric electric current 
carrying coils of conductor material; 

a sensing device comprising at least one magnetic sensor^ said at least one sensor 
being positioned within said second zone of substantially zero magnetic field; 

a non-conductive, non-magnetic, substantially rigid barrier; and 

a flexible membrane sealed to said barrier to form a container ther ewith* there 
being a deformable material within and substantially filling said container, said material 
having a magnetic susceptibility substantially equivalent to that of the body tissue, said 
container being shaped and configured to fill in substantially all gaps between said barrier 
and the patient's bod y, said barrier bgina substantially stationary with respect to the 
patient and the amount of deformable material within said container being coiistant when 
magnetic susceptibllitvvariations in the patient's body tissue arc measured the patient 
remains stationary and said detector assembly moves with respect to said barrier when the 

Claim 37, (Original) The device recited in claim 36:, wherein said at least one 
magnetic sensor is a tnegnetoresistive sensor. 

Claim 38. (Original) The device recited in claim 36» wherein said at least one 
magnetic sensor is a fluxgate sensor. 

Claim 39. (Original) The device recited in claim 36» wherein said at least one 
magnetic sensor is a magnetoinductive sensor. 

Claim 40. (Original) The device recited in claim 36» wherein said sensing device 
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comprises an appli^ field coil on a cylindrical coilform and seiisor coils axially spaced 
from said field coil on either side thereof* 

Claim 41. (Original) The apparatus recited in claim 40, wherein said sensor coils 
are oppositely arotmd in a gradiometer configuration. 

Claim 42. (Original) The apparatus recited in claim 40, wherein said coilform is 
fonned of non-magnetic, non-metallic material. 

Claim 43. (Original) The ^aratus recited in claim 36p wherein said defoimable 
material is water. 

Claim 44. (Original) The apparatus recited in claim 36, wherein said defoimable 
material is a gel. 

Claim 45. (Currently Amended) An apparatus for noninvasively determining 
magnetic susceptibility variations in body tissue, the apparatus comprising; 
a detector assembly comprising: 

at least one magnetic sensor and an applied field coil for generating a 
magnetic field wherein the applied field coil is designed to create a first zone of a 
fmite magnetic field within a selected region of the body, and a second zone of 
substantially zero magnetic field outside the selected region; abd 

said at least one magnetic sensor is positioned within said second zone of 
substantially zero magnetic field; 
means for oscillating said detector assembly; 

a current signal generating source which connects to the applied field coil; 

a non-conductive, non-magnetic, substantially rigid barrier; 

a flexible membrane sealed to said barrier to form a container therewith, there 
being a defoimable material within and substantially filling said container, said material 
haviDg a magnetic susceptibility substantially equivalent to that of the body tissue, said 
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container being ah^ed and configured to fill in substantially all gaps between said barrier 
and the patient's bod y, said barrier being substantiaLlv stationary with respect to the 
patient and the amount of deformable material within said container being constant whgn 
matmctic suscentibilitv variations in the patient's body tissue arc measured^ the patient 
remains stationary and &aid detector assembly movc$ with respect to said bairier when the 
itteasun;ment3 arc bciQR made; and 

means for processing signals firoxn said at least one magnetic sensor of observed 
magnetic susceptibility vcdation in the body. 

Claim 46. (Original) The apparatus recited in claim 45, whordn said magnetic 
sensor attaches to a central region relative to said appUed field coil. 

Claim 47. (Original) The apparatus recited in claim 45, wherein said applied 
field coil comprise two parallel flat coils and a connecting circuit between said two 
parallel coils causing current to flow in identical directions at corresponding locations in 
said two flat coils, thereby simulating parallel uniform sheets of current. 

Claim 48. (Original) The apparatus recited in claim 45, wherein said excitation 
field coil comprises at least two concentric coils and a connecting citcuit between said at 
least two concentric coils causing current to flow in opposite directions, thereby canceling 
the effects of a magnetic field caused by current flowing throu^ said applied field coil at 
a central region of said at least two concentric coils. 

Claim 49. (Original) The apparatus recited in claim 45, wherein said detector 
assembly is multiple stacked applied field coils. 

Claim 50. (Original) The apparatus incited in claim 45, wherein said at least one 
magnetic sensor is a magnetoresistive sensor , said sensor forms part of a: Wheatstone 
bridge circuit and farther comprises a means for compensating said magnetic sensor for 
locking an opthnal operational state by applying a compensating electrical current from 
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said compensadng means thereby maintaining sensitivity of the apparatus. 

Claim 5 1 . (Origixial) The apparatus recited in claim 4S» wherein said at least one 
magnetic sensor is a fluxgate sensor. 

Claim 52, (Original) The apparatus recited in claim 45, wherein said at least one 
magnetic sensor is a m^gnetoinductive sensor. 

Claim 53. (Original) The apparatus recited in claim 45, wherein said ^plied 
field coil comprises a coil on a cylindrical coilform and said at least one magnetic sensor 
comprises sensor coils axially spaced from said field coil on either side thereof on said 
coilform. 

Claim 54. (Original) The ^aratus recited in claim 53, wherein said sensor coils are 
oppositely around in a gradiometer configuration. 

Claim 55. (Original) The apparatus recited in claim 53, wherein said coilform is 
formed of non-magnetic, non-metallic material. 

Claim 56. (Original) The apparatus recited in claim 45, wherein said deformable 
material is water. 

Claim 57. (Original) The apparatus recited in claim 45, wherein said defomiable 
material is a gel. 

Claim 58. (Currently Amended) Apporatup An apparatus to eliminate 
background tissue response in an instrument for non-invasively measuring magnetic 
susceptibility variations in the body tissue of a patient to detemiine a compositional state 
in the body» said apparatus comprising: 

a non-conductive, non-magnetic, substantially rigid banier; and 
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a flexible membrsme sealed to said barrier to fonn a container therewith, there 
being a deforaiable material wifhin and occupying most of the volume within said 
container, said material having a magnetic susceptibility substantially equivalent to that of 
the body tissue, said container being shaped and configured to fill in substantially all gaps 
between said barrier and the patient's body, said barrier and flexible membrane being 
configured to be substantially stationary with respect to tfie patient, and the amouxit of 
defomiable material within said container remains constant when magnetic susceptibility 
variations in the patient's body tissue are being measured. 

Claim 59, (Original) The q)paratus recited in claim 58, wherein said deformable 
material is water. 

Claim 60. (Original) The apparatus recited in claim 58, wherein said deformable 
material is a gel. 

Claim 61. (Currently Amended) An apparatus for noninvasively measuring 
magnetic susceptibility variations in the body tissue of a patient to deteraiine a 
compositional state in the body, the apparatus cOTXkprising: 

a detector assembly that includes^ 

at least one magnetic sensor and an applied field coil for generating a 

magaetic field, said applied field coil comprising at least two concentric circular 

spiral coils; and 

means for processing signals firom said at least one magnetic sensor of 

observed magnetic susceptibility variations in body tissue; 

a non-conductive, non-magnetic, substantially rigid barrier; 

a fi.exible membrane sealed to said barrier to form a container therewith, there 
being a defonnable material within and occupying most of the volume within said 
container, said material having a magnetic susceptibihty substantially equivalent to that of 
the body tissue, said container also being deformable to fill in substantially all gaps 
between said barrier and the patient's body, said barrier being substantially stationary 

179214-3 32 
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with respect to tiie patient and the amount of defonnable material within said container 
being constant when magnetic susceptibility variatioas in the patient's body tissue arc 
measuwd, the patient remains stationary and said detector assembly moves with respect 
to said barrier when the measurements are being made; and 

means for outputting data ftom said detector assembly corresponding to a 
compositional state in the body tissue; 

wherein the at least two concentric spiral coils have diameters and numbers of 
turns chosen so that the magnetic field due to an inner concentric spiral coil cancels the 
magnetic field due to an outer concentric spiral coil in a region near the corainon center 
of the aLleast two concentric coils, thereby producing a zone of substantially zero 
magnetic field, and wherein the at least one magnetic sensor is placed in said zone of 
substantially zero magnetic field. 

Claim 62. (Original) The apparatus recited in claim 61, wherein the apparatus 
further comprises displacement means for displacing the at least one magnetic sensor and 
the applied field coil simultaneously, thereby compensating for noise introduced to the 
sensed signals. 

Claim 63, (Original) The apparatus recited in claim 62, wherein the 
displacement means operates between about one to about six inches. 

Claim 64. (Original) The ^axatus recited in claim 62, wherein the 
displacement means operates at between about 0.5 to about 10.0 Hertz. 

Claim 65, (Original) The apparatus recited in claim 61. wherein the instnmiBnt 
further comprises an electrostatic shield located between the sensor and the sample to be 
measured. 

Claim 66- (Original) The apparatus tecited in claim 65, wherein the electrostatic 
shield is octagonal in shape, 
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Claim 67. (Original) The apparatus recited in claim 65, wherein the electroBtatic 
shield comprises conducting material arranged in the fonn of thin strips connected in a 
branching pattern. 

Claim 68. (Original) The apparams recited in claim 67, wherein the strips are 
about 0.01 inches in width. 

Qaim 69* (Original) The ^paratus recited in claim 68, wherein there is a gap of 
about 0.01 inches between each strip. 

Claim 70. (Currently Amended) An apparatus for noninvasively measuring 
magnetic susceptibility variations in the body tissue of a patient to determine a 
compositional state in the body, the ^aratus comprising: 

a detector assembly that includes : 

at least one magnetic sensor and an applied field coil for generating a 

magnetic field; 

an alternating current signal generating source which connects to said 
applied field coil; 

means for processing signals Stem said at least one magnetic sensor of 
observed magnetic susceptibility variations in body tissues; and 

an electrostatic shield positioned between said at least one magnetic sensor 
and the sample to be measured; 

anon-conductive, non-magnetic, substantially rigid barrier; 

a flexible membrane sealed to said banier to form a container thesrewith, there 
being a deformable material within and occupying most of the volume within said 
container, said material having a magnetic susceptibility substantially equivalent to that of 
the body tissue, said container also being deformable to fill in substantially all gaps 
between said barrier and the patient's hod y. aaid barrier being substantially st^tiotmry 
with rospect to the patient and thg amount of deformable material within said coatoincr 
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being constant when magnetic suflccptibilitv vaiiations in the patien t* & body tissue arc 
measured, the patient rcmaina gtationarv and said detector assem bly moves with respect 
to said barrier when the meaaureincnts are being made: and 

means for outputting data from said detector assembly corresponding to a 
compositional state in the body. 

Claim 71. (Original) The apparatus recited in claim 70, wherein said sensor 
comprises a sensing coil, said sensing coil comprising a relatively tigjitly wound and 
compact spool of wu^. 

Claim 72. (OrigLnal) The apparatus ofclaim 70, wherein said applied field coil 
comprises at least two concentric circular spiral coils, 

Claim 73. (Original) The apparatus of claim 70, wherein the electrostatic shield 
comprises sheets of conductive material wrapped to provide continuous shielding of 
electrical fields, wherein overlappmg layers of the wrapped material are insulated to 
prevent electrical contact therebetween. 

Claim 74. (Original) The apparatus of claim 70, wherein the electrostatic shield 
comprises thin strips of conductive material, electrically connected in a branching 
configuration so that all parts of the shield are electrically connected but such that there 
are no conducting loops enclosing large areas. 

Claim 75 . (Original) The apparatus of claim 74, wherein the strips are less than 
about 0.015 inches in width. 

Claim 76. (Original) The apparatus ofclaim 75, wherein the conductive strips 
are arranged on a thin substrate. 

Claim 77. (Original) The apparatus of claim 76, wherein the thin substrate 
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comprises a printed circuit board. 

Claim 78. (Origiiial) The ^aiatus of claim 77, wherein the conductive strips 
are placed on opposite sides of the printed circuit board in a staggered relationship so that 
the strips on one side cover the area where there are gaps between the strips on the other 
Bide. 

Claim 79. (Currently Amended) An apparatus for noninvasively measuring 
magnetic susceptibility variations in the body tissue of a patient to determine a 
compositional state in the body, the apparatus comprising: 
a detector assembly that includes: 

at least one magnetic sensor and an applied field coil for generating a 
magnetic field; 

a current sigtial generating source, which cormects to said applied field 
coil; and 

means for processing signals from said at least one magnetic sensor of 

observed magnetic susceptibility variations in body tissue; 

a non-conductive, non-magnetic, substantially rigid hairier; 

a flexible membrane sealed to said barrier to form a container therewith* there 
being a deformable material within and occupying most of the volume within said 
container, said material having a magnetic susceptibility substantially equivalent to that of 
the body tissue, said container beitig shaped and configured to fill in substantially all gaps 
between said barrier and the patient's bod y, said barrier being substantially stationary 
with respect to tlie patient and the amount of deformable material within said container 
beinfiL constant when maimetic susceptibility variations in the patient's body tissue arc 
measured, the patxent rgmaing stationary and said detector assembly moves with respect 
to said harrici: when the measurements are being made : and 

means for ou^uttirig data from said detector assembly corresponding to a 
compositional state in the body; 

wherein the at least one magnetic sensor comprises a sensing coil and wherein the 
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applied field coil and the sensing coil arc mounted together in a rigid sensor unit, and 
wherein the instrument is provided with displacement means Sor displacing the at least 
one magnetic sensor and the applied field coil simultaneously, thereby compensating for 
noise introduced to the sensed signals. 

Claim 80. (Original) The apparatus of claim 79, whereia the applied field coil 
comprises at least two concentric circular spiral coils wherein the at least two concentric 
spiral coils have diameters and numbers of turns chosen so that the magnetic field due to 
an iimer concentric spiral coil cancels the magnetic field due to an outer concentric spiral 
coil in a region near the common center of the at least two concentric coils, thereby 
producing a region of nearly zero magnetic field and wherein the at least one magnetic 
sensor is positioned in said region of nearly zero magnetic field. 

Claim S 1 . (Original) The apparatus of claim 79, wherein the sensing coil and 
apphed field coil are enclosed in an electrostatic shield. 

Claim 8Z (Qrigmal) The apparatus ofclaim 81, wherein the electrostatic shield 
comprises sheets of conductive material wrapped to provide continuous shielding of 
electrical fields, wherein overlapping layers of the wrapped material are insulated to 
prevent electrical contact therebetween. 

Claim 83 ► (Original) The ^paratus of claim 81, wherein the electrostatic shield 
comprises thin strips of conductive material^ electrically connected in a branching 
configuration so that all parts of the shield are electrically connected but such that there 
are no conducting loops enclosing large areas* 

Claim 84. (Original) The apparatus ofclaim83» wherein the strips are less than 
about 0.015 inches in width. 

Claim 85. (Original) The apparajtus of claim 84, wherein the conductive strips 
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are airanged on a thin substrate. 

Claiin86. (Original) The q)paratu5 of claim 85, wherein the thin substrate 
comprises a printed circuit board. 

Claim 87, (Original) The apparatus of claim 86, wherein ttie conductive strips 
arc placed on opposite sides of the printed circuit board in a staggered relationship so that 
the strips on one side cover the area where there are gaps between the strips on the other 
side. 

Claim 88. (Currently Amended) An apparatus for noninvasively measuring 
magnetic susceptibility variations in the body tissue of a patient to detennine a 
compositional state in the body, the apparatus comprising: 
a detector assembly that includes: 

at least one magnetic sensor and an applied field coil for generating a 
magnetic field; 

a current signal generating source, which connects to said applied field 
coil; and 

means for processing signals firom said at least one magnetic sensor of 

observed magnetic susceptibility variations in body tissue; 

a non-conductive» non-magnetic, substantially rigid barrier; 

a flexible membrane sealed to said hairier to form a container therewith, ttiere 
bang a deformablc material within and occupying most of the volume within said 
container, said material having a magnetic susceptibility substantially equivalent to that of 
the body tissue, said container being shaped and configured to fill in substantially all gaps 
between said barrier and the patieat s hody^aaid barrier being s ubstantially stationary with 
respect to the patient and the amount of dcfoma ble material within add container bcina 
constant whtai magnetic susceptibility variations m tlie natient'& body tis^UQ are 
fiipasured tlieoatlcat rem ains stft ^ionarv and said detector assembly mo ves Nyith respect 
to said barrier when_the measurements arc bcine made : and 
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means for oiitputting data firom said detector assembly coir^onding to a 
compositional state in the body; 

wherein the at least one magnetic sensor comprises a sensor unit, said sensor unit 
comprising two sensing coils connected in series, equal in area, but oppositely wound, 
and oppositely spaced fix)m the applied field coil on a cylindrical coilform in. a first-order 
gradiometer configuratioii; 

wherein the sensing coils and applied field coil have areas and geomeHic locations 
chosen so as to cancel out the detected signal due to the applied nrmgnetic field; 

wherein the applied field coil and the sensing coils are mounted together in said 
sensor unit, and wherein the instrument is provided with means for displacing the sensor 
unit, thereby compensating for the effects of temperature drift; and 

wherein the instrument further compriBes an electrostatic shield between the 
sensing coils and the body tissue to be measured* 

Claim 89. (Original) The apparatus of claim 88, wherein the means for 
displacing the sensing unit displaces the sensor unit toward and away fi:om the body 
tissue. 

Claim 90. (Original) The apparatus of claim 88, wherein the means for 
displacing the sensing unit displaces the sensor unit laterally with respect to the body 
tissue. 

Claim 91- (Original) The apparatus of claim 88, wherein the applied field coil 
comprises a circular loop, and the sensing coils comprise a first order gradiometer, said 
gradiometer consisting of two oppositely wound coils of equal area, connected in series 
and located symmetrically with respect to the applied field coil so as to cancel out the 
detected signal due to the applied field. 

Claim 92. (Original) The apparatus of claim 91, wherein the sensing coils are 
unequal in area, and their locations with respect to the applied field coil are chosen so as 
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to cancel out the detected signal due to the applied field. 

Claim 93. (Original) The apparatus of claim 88, wherein the applied field coil is 
a first order or higher gradiometer, and the sensing coils are configured as second order or 
higher gradiometers. 

Claim 94. (Currently Amended) A method for noninvasive determination of 
magnetic susceptibility variations in a patient by measuring magnetic susceptibilities of 
selected body tissue of the patient, the method comprising: 

providing an instrument which includes at least one magnetic sensor and an 
applied field coil; 

positioning on the patient a flexible bag substantially filled with deformable 
material having a magnetic susceptibility substantially similar to that of the body tissue, 
said bag being attached to a substantially rigid barrier, the barrier being spaced a 
predotermined distance from the patient by the defonnable material filled ba&jKhicH 
prerietey ^jned distance remains substoatiallv constant during a mc asimng sequence, the 
amount of deformable material in tlie flexible bag rcmainhia constant durin g a measuring 
sequence, the iogtniment being moved with respect to the barrier during tlic mcasarinK 
sequence : 

positioning the instrument external to the patient in proximity to the tissue of 
interest and adjacent the barrier; 

supplying the applied field coil with current thereby flying a magnetic field to 
the tissue of interest; 

scanning the at least one magnetic sensor along the rigid barrier to generate a m^ 
of susceptibility variations of the underlying body tissues; and 

outputting data corresponding to the magnetic susceptibility variations in the 

tissue. 
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Qaim 95. (Previously Preseated) A method for noninvasive deteraiination of 
magnetic susceptibility variation in a patient by measuring magnetic susceptibilitieB of 
selected body tissue of the patient, the method comprising; 

providing an instrument which includes at least one magnetic sensor and an 
applied field coil; 

positioning on the patient a flexible bag substantially filled with a first amount of 
defomiable material having a magnetic susceptibility substantially similar to that of the 
body tissue, said bag being attached to a substantially rigid barrier to fomi a container 
having a first volume, the barrier being spaced a first predetermined distance from the 
patient by the defomiable material filled bag; 

positioning the instrument external to the patient in proximity to the tissue of 
interest and adjacent the barrier; 

supplying the ^>plied field coil with current thereby applying a magnetic field to 
the tissue of interest; 

periodically displacing the instrument with respect to the barrier, 

sensing a response fiom the tissue of interest with the instrument; 

outputting data corresponding to the magnetic susceptibility variation in the 
tissue; then 

moving the instrument and the substantially rigid barrier simultaneously with 
respect to the patient, the barrier being thereby spaced fi:om the patient by a second 
predetermined distance and changing the container to have a second volume, the second 
volume being filled with a second amount of deformable material; 

repeating the supplying step^ the periodically displacing step, the sensing step and 
outputting step; and 

subtracting the susceptibility measurement observed after the moving step from 
the susceptibility measurement observed before the moving step. 

Claim 96. (Original) The method according to claim 95, wherein said 
displacement is between about one to about six inches. 
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Claim 97. (Original) The melhod according to claim 95, wherein the 
displacement means operates between about 0.5 to about 10.0 Hertz. 

Claim 98. (Previously Presented) The method according to claim 95, wherein 
the moving step pennits the drift in the sensor output to be subtracted out more 
efifcctively. 

Claim 99. (Previously Presented) The method according to claim 95, wherein 
said displacement and moviixg occur simultaneously. 

Claim 100. (Currently Amended) An apparatus for noninvasively measuring 
magnetic susceptibility variations in the body tissue of a patient to determine a 
compositional state in the body, the apparatus comprising: 
a detector assembly that includes: 

at least one magnetic sensor and an jpplied field coil for generating a 
magnetic field; 

a signal refinement means adjustably positioned with respect to the sensor; 
a current signal generating source which connects to said applied field 
coil; and 

means for processing signals from said at least one magnetic sensor of 
observed magnetic susceptibility variations in body tissue; 
a non-conductive» non-magnetic, substantially rigid barrier^ 
a flexible membrane sealed to said barrier to form a container therewith, there 
being a deformable material within and occupying most of the volume within said 
container, said material having a magnetic suscqptibility substantially equivalent to that of 
the body tissue, said container being shaped and configured to fill in substantially all gaps 
between said barrier and the patient*s Hrvriy^ gaid harder t;>emp substantially stationary - 
with respect to the natient and the amount of defo rmable material within said container 
beiatt constant when magnetic susceptib ility variations in the patient's body tissue grc 
measured, the patient remains stationary and g aid detector asseniblv moves with Tegpect 
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to said baptricr when the mt^urcmcnts are being made ; and 

means for outputting data from said detector assembly corresponding to a 

compositional state in the body tissue; 

wherein said applied field coil is designed to produce a region of nearly zero 

magnetic field and said sensor is positioned in said region of nearly zero magnetic field 

and wherein adjustment of said signal refinement means improves cancellation of the 

applied field at the sensor location. 

Claim 101. (Previously Presented) The apparatus of claim 100, wherein said 
signal refinement means is selected from the group consisting of a balance coil, 
ferromagnetic tabs on the coilform and an electronic imbalance sensing and compensating 
means. 

Claim 1 02, (Previously Presented) The apparatus of claim 1 01, wherein said 
balance coil is connected in series with the applied field coiL 

Claim 1 03. (Previously Presented) The apparatus of claim 101, wherein said 
balance coil is adjustable on an axis parallel to a longitudinal axis of the sensor. 

Cl^ 104. (Previously Presented) The apparatus of claim 101, wherein the 
balance coil comprises a plurality of turns of wire on a non-metallic, non-magnetic 
cylindrical coilform. 

Claim 105. (Previously Presented) The ^paratus of claim 104, wherein the 
plurality of turns of wire is about 10 to about 20 and the cylindrical coilfonn diameter is 
about 1 to about 1.5 inches. 
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Claim 106, (Original) An apparatus for noninvaslvely measuring magnetic 
susceptibility variations in the body tissuiB of a pa^tient to detennine a compositional state 
in the body, the apparatus comprising: 

a detector assembly that includes: 

at least one magnetic sensor and an applied field coil for generating a 

magnetic field; 

an alternating current signal generating source, which connects to said 
applied field coil; 

means for processing signals fiom said at least one magnetic sensor of 
observed magnetic susceptibility variations in body tissues; and 

an electrostatic shield positioned between said at least one magnetic sensor 
and the sample to be measured; and 

means for outputting data from said detector assembly corresponding to a 
compositional state in the body. 

Claim 107. (Original) The apparatus recited in claim 106, wherein said sensor 
comprises a sensing coil, said sensing coil comprising a relatively tightly wound and 
compact spool of wire. 

Claim 108. (Original) The apparatus of claim 106, wherein said applied field 
coil comprises at least two concentric circular spiral coils. 

Claim 109. (Original) The apparatus of claim 106, wherein the electrostatic 
shield comprises sheets of conductive material wrapped to provide continuous shielding 
of electrical fields, wherein overlapping layers of the wrapped material are insulated to 
prevent electrical contact therebetween* 
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Claim 110. (Original) The apparatus of claim 106, wherein the electrostatic 
shield comprises ttun strips of conductive material, olectricsHy connocted in a branching 
configuration so that all parts of the shield are electrically connected but such that there 
are no conducting loops encbsing large areas. 

Claim 111. (Original) The apparatus of claim 1 1 0, vrfierein the strips are less 
Uian about 0.015 inches in wid^. 

Claim 1 12. (Original) The apparatus of claim 1 1 1, wherein the conductive strips 
are arranged on a thin substrate. 

Claim 113. (Original) The apparatus of claim 112, wherein the thin substrate 
comprises a printed circuit board. 

Claim 1 14. (Original) The apparatus of claim 1 13, wherein the conductive strips 
are placed on opposite sides of the printed circuit board in a staggered relationship so that 
the strips on one side cover the area where there are gaps between the strips on the other 
side. 

Claim 115. (Previously Presented) An apparatus for noninvasively measuring 
magnetic susceptibility variations in the body tissue of a patient to determine a 
compositional state in the body, the apparatus comprismg: 

a detector assembly that includes: 

at least one magnetic sensor and an applied field coil for generating a 

magnetic field; 

a current signal generating source, which coimeots to said applied field 
coil; and 

means for processing signals from said at least one magnetic sensor of 
observed magnetic susceptibility variations in the body tissue; and 
means for outputting data from said detector assembly corresponding to a 
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compositional state in the body tissue; 

wherein the at least one magnetic sensor comprises a sensor vmU said sensor unit 
comprising two sensing coils connected in S6ries> equal in area, but oppositely wound» 
and oppositely spaced from the applied field coil on a cylindrical coilform in a first-order 
gradiometer configuration; 

wherein the sensing coils and ^lied field coil have areas and geometric locations 
chosen so as to cancel out the detected signal due to the applied magnetic field; 

wherein the applied field coil and the sensing coils are mounted together in said 
sensor unit, and wherein the instrument is provided with means fixr displacing the sensor 
unit, thereby compensating for the effects of temperature drift; and 

wherein the instrument further comprises an electrostatic shield between the 
sensing coils and the body tissue to be measured. 

Claim 1 16. (Original) The apparatus of claim 115, wherein the means for 
displacing the sensing unit displaces the sensor unit toward and away fiom the body 
tissue. 

Claim 117, (Original) The apparatus of claim 115, wherein the means for 
displacing the sensing unit displaces the sensor unit laterally with respect to the body 
tissue. 

Claim 118. (Original) The apparatus of claim 1 15, wherein the applied field coil 
comprises a circular loop, and the sensing coils comprise a first order gradiometer, said 
gradiometer consisting of two oppositely wound coils of equal area, connected in series 
and located symmetrically with respect to the apphed field coil so as to cancel out the 
detected signal due to the applied field. 
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